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Abstract 

Self-interacting dynamics of non-local Dirac's electron has been pro- 
posed. This dynamics was revealed by the projective representation 
of operators corresponding to spin/charge degrees of freedom. Energy- 
momentum field is described by the system of quasi-linear "field-shell" 
PDE's following from the conservation law expressed by the afiine paral- 
lel transport in CP(3) pQ. We discuss here solutions of these equations 
in the connection with the following problems: curvature of CP (3) as a 
potential source of electromagnetic fields and the self-consistent problem 
of the electron mass. 

PACS numbers: 03.65.Ca, 03.65.Ta, 04.20.Cv, 02.04.Tt 

1 Introduction 

Primarily there were two mathematical approaches to the formulation of quan- 
tum theory. The first one (developed by Hiesenberg) makes accent on the 
non-commutative character of new "quantized" dynamical variables whereas 
the second one (developed by Schrodinger) replaces ordinary differential Hamil- 
ton's equations of classical dynamics by linear differential equations in partial 
derivatives associated with Hamilton- Jacobi equation [2J. Both approaches are 
equivalent in the framework of so-called optics-mechanics analogy and comprise 
of the fundament of modern quantum mechanics. This analogy, however, is lim- 
ited by itself in very clear reasons: mechanics is merely a coarse approximation 
(even being generalized to many-dimension dynamics of Hertz) and the "optics" 
of the action waves is too tiny for description of complicated structure of "el- 
ementary" quantum particles. It was realized already under the first attempts 
to synthesize relativistic and quantum principles. 
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Analysis of the foundations of quantum theory and relativity shows that 
there are relativity of two types. One of them is the symmetries relative space- 
time transformations of whole quantum setup reflects, say, the first order of 
relativity. Different type of (state-dependent) symmetries is realized in the state 
space of "quantum particles" relative local infinitesimal variation of flexible 
quantum setup (second order of relativity or "super-relativity" [2I31I1])- Gauge 
invariance is a particular case of this type symmetry. Analysis shows too that it 
is impossible to use ordinary primordial elements like particles, material points, 
etc., trying to build consistent theory. Even space-time cannot conserve its 
independent and a priori structure. Therefore the unification of relativity and 
quantum principles may be formalized if one uses new primordial elements: pure 
quantum degrees of freedom and the classification of their motions. So, the rays 
of quantum states will be used instead of material points (particles) and complex 
projective Hilbert state space CP(N — 1) where these states move under the 
action of unitary group SU(N) instead of space-time [3JI1]. 

Then: 

1. Dynamical variables are in fact the generators of the group of symmetry 
and their non-commutative character is only a consequence of the curvature of 
the group manifold |13| . State-dependent realization of SU(N) generators as 
vector fields on CP(N — 1) evidently reveals the non-trivial global geometry of 
SU(N) and it coset sub-manifold [21 [5]. 

2. Attempts "to return" in the Minkowsky space-time (after second quan- 
tization) from the Schrodingcr's configuration space is successful for statistical 
aims but they are contradictablc on the fundamental level of single quantum 
particle (which without any doubt does exist!) and therefore should be revised. 
In fact initially one should delete global space-time by transition to "co-moving 
frame" and after virtual infinitesimal displacement of generalized coherent state 
(GCS) of electron to restore state- dependent local dynamical space-time. 

3. The physically correct transition from quantum to classical mechanics 
arose as a serious problem immediately after the formulation of "wave mechan- 
ics" of Schrodinger [7] . The failure to build stable wave packet for single electron 
from solutions of linear PDE's lead to statistical interpretation of the wave func- 
tion. The further progress in the theory of non-linear PDE's like sin-Gordon 
or KdV renewed generally the old belief in possibility to return to determin- 
istic quantum physics of "elementary" particles [8]. Unfortunately, the main 
technical results concern non-linear PDE's are given by classical models. Even 
pure quantum field models were frequently reduced to well known classical non- 
linear PDE's. However, the fundamental problem is to find "first" physical 
principles capable derive quantum non-linear PDE's. In fact one should invert 
the Schrodingcr's original approach: from quantum wave equation one should 
come to non-linear field equations and to get classical dynamical equations as a 
reasonable approximation. We will use Dirac's wave (non-secondly quantized) 
equation for self-interacting electron since the problem of "free" electron is con- 
tradictable and requires further clarification. It is used here only for the first 
orientation. 

The revision mentioned above (see point (2)) proposed here intended to de- 
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rive new non-linear quantum equations for self-interacting non-local electron. 
Notice, that new field equations could not contain arbitrary potential as it was 
in the case of Schrodinger or Dirac equations. This potential should be gen- 
erated by the spin/charge self-interaction. One of the consistent way is to use 
quasi-linear field PDE's following from conservation law that has been already 
discussed [TJ [31 IH [5] . It is provided by state-dependent local non- Abelian "chi- 
ral" gauge field acting on CP (3) as a tangent vector fields. 

Perturbation of generalized coherent state of G = SU(4) of the electron is 
studied in the vicinity of the stationary degenerated state given by ordinary (not 
secondly quantized) Dirac's equation. This perturbation is generated by coset 
transformations G/H = SU{4)/S[U{1) x U{3)} = CP (3) as an analog of the 
infinitesimal Foldy-Wouthuysen transformations [T]. Self-interaction arose due 
to the curvature of the projective Hilbert space CP (3) and the state-dependent 
dynamical space-time (DST) is built during "objective quantum measurement" 



The physical sense of the electron's model proposed here is that the electron 
is a cyclic motion of quantum degrees of freedom in projective Hilbert state 
space CP(3). Namely, it is assumed that the motion of spin/charge degrees of 
freedom comprises of stable attractor in the state space, whereas its "field-shell" 
in dynamical space-time arises as a consequence of the local conservation law of 
energy-momentum vector field. 

2 Eigen-dynamics and local dynamical variables 

The standard QM tells us what is the spectrum of dynamical variables, but it 
is silent about dynamics of morphogenesis of stationary quantum states (since 
they are states of motion). The quantum mechanics assumes the priority of the 
Hamiltonian given by some classical model which henceforth should be "quan- 
tized" . It is known that this procedure is ambiguous. In order to avoid the 
ambiguity, we intend to use a quantum state itself and the invariant conditions 
of its conservation and perturbation. These invariant conditions are rooted into 
the global geometry of the dynamical group manifold. Namely, the geometry 
of G = SU(N), the isotropy group H = U(l) x U(N - 1) of the pure quan- 
tum state, and the coset G/H = SU(N)/S[U(l) x U(N - 1)] geometry, play 
an essential role in the quantum state evolution [5]. The stationary states i.e. 
the states of motion with the least action may be treated as initial conditions 
for GCS evolution. Particulary they may represent a local minimum of energy 
(local vacuum). 

It is well known that even in the general case of non-bilinear function a(ip, ip*) 
giving eigen- values as minimums at eigen- vector is defined in fact on the complex 
projective Hilbert space CP(N — 1) [6]. The local coordinates 




a) 
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for ray solution of the eigen-problem have been used instead of the vector 
solution with additional freedom of a complex scale multiplication [4]. 

Now we will introduce the local dynamical variables (LDV's) correspond 
to the internal SU(N) group symmetry and its breakdown. They should be 
expressed now in terms of the local coordinates ir k . Thereby they will live in 
geometry of CP(N — 1) with the Fubini-Study metric 

G*> = [(l+^|7r s | 2 )5 ifc -7r r 7r fe ](l+^|7r s | 2 )- 2 (2) 

and the affine connection 

1 rlC rlC A* -n- n * -L A* TT m " 

mn ~2 1 dir n dir m, ~ 1 + EM 2 ' 

Hence the internal dynamical variables and their norms should be state- 
dependent, i.e. local in the state space [5]. These local dynamical variables real- 
ize a non-linear representation of the unitary global SU (N) group in the Hilbert 
state space C N . Namely, iV 2 — 1 generators of G = SU (N) may be divided in 
accordance with the Cartan decomposition: [B, B] £ H, [B, H] £ B, [B, B] G H . 
The (N — l) 2 generators 

ZiJ^+cceH, l<h<{N-lf (4) 

of the isotropy group H — U(l) x U(N — 1) of the ray (Cartan sub- algebra) 
and 2(N — 1) generators 

<t>l— + c.c.EB, l<b<2(N-l) (5) 
air 1 

are the coset G/H = SU(N)/S[U(1) x U(N - 1)] generators realizing the 
breakdown of the G — SU(N) symmetry of the GCS. Furthermore, the (N — 
l) 2 generators of the Cartan sub-algebra may be divided into the two sets of 
operators: 1 < c < N — 1 [N — 1 is the rank of AlgSU(N)) Abelian operators, 
and 1 < q < (N — l)(N — 2) non- Abelian operators corresponding to the non- 
commutative part of the Cartan sub-algebra of the isotropy (gauge) group. Here 
1 < a < N 2 — 1 are the coefficient functions of the generators of the non- 
linear SU(N) realization. They give the infinitesimal shift of the i-component 
of the coherent state driven by the cr-component of the unitary field exp(zeAcr) 
rotating by the generators of AlgSU(N) and they are defined as follows: 



3* = fa^fM^V _£\ = l^e-H^CeA.)-^}, 
\ [exp(ie\ (T )]mip m P) 



(6) 



[21 [S]. The partial derivatives are defined here as usual: -J^ = — i 9 ®^i ) 
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3 The affine gauge fields in CP(3) 



Since the system of eigen- vectors belonging to degenerated eigenvalue is defined 
up to unitary transformations, the approximate calculation of eigenvalues and 
corresponding eigen-state vectors in the conditions of degeneration is the natural 
place for application of the unitary group geometry. For example, the solution 
of the problem of small denominators arising in the framework of perturbation 
theory is based in fact on the geometry of CP(1), see for example [9]. But there 
is a different interesting application of this geometry. 

Pseudo-electric and pseudo-magnetic fields arose as gauge fields with singu- 
lar potentials at the degeneration points of Hamiltonian spectrum |10) . How- 
ever, it is well known that the spectrum structure of degenerated linear op- 
erator is unstable relative small perturbation. Besides this it is known that 
re-parametrization of the monopole problem leads to its singularity-free La- 
grangian form [TT] . Therefore such degenerated Hamiltonians cannot serve as a 
source of real electromagnetic potentials. 

In order to understand the true source of the electromagnetic fields we would 
like to study the affine unitary gauge fields arose under breakdown (reconstruc- 
tion) of global G = SU(4) symmetry of degenerated bi-spinors states of quantum 
electron to the local gauge group H = S[U(l) x U(3)] acting by state-dependent 
generators on "phase space" CP(3). Deformation of quantum state under the 
action of the geodesic flow in CP(3) is treated here as process of the quantum 
motion. 

We will work with Dirac's operator of energy-momentum 

rp*=w£; (7) 

instead of the Hamiltonian. This combined operator acts in the direct product 
S = C 4 x Hd, where Hp means a Hilbert space of differentiable functions. Such 
splitting seems to be artificial and we try to find more flexible construction of 
energy-momentum operator. Namely, more reasonable to work in the fibre 
bundle and only in a section to have locally the splitting into "external" and 
"internal" degrees of freedom. 

Lets apply to this operator the similarity transformation (transition in "mov- 
ing frame" freezing the action of the differentiation in space-time coordinates) 
with help the canonical unitary operator. In the case of pseudo-euclidian coor- 
dinates x 11 it is possible to use simply the plane wave U gauge — exp^—j-P^x^). 

The state of free Dirac's electron is the plane wave "modulated" by the 
bi-spinor 



\ty(x) >= 



•03 
V V>4 ) 



exp-^P^. (8) 
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This state may be expressed in local coordinates as follows: for a = 1 one has 



s=l 

and for a:2<a = i<4 one has 

^K( P )^( P )'4 P )) = eM1 -}( P )( 1 + Ei^( P )i 2 )" 1/2 - ("J) 

8=1 

Notice, the local projective coordinates of free Dirac's electron states do not 
contain space-time degrees of freedom. Indeed: there are scale-invariant dimen- 
sionless local projective coordinates (tt 1 , it 2 , it 3 ) of free electron in CP (3), i.e. 
with relative components of bi-spinos of stationary state derived from ordinary 
homogeneous system of eigen-problcm 

mc 2 V>i + c(p x - ip y )ip4: + cp z ipa = Eipx 
mc 2 ip 2 + c(p x + ip v )ips ~ cp z i>4 = Eip 2 
-mc 2 ip 3 + c(p x - ip y )ip2 + cp z 4>! = Etp 3 

-mc 2 ^^ + c{p x + ipy)i\}\ - cp z %j) 2 = E1P4. (11) 

It is easy to see [1] that transition from the system of homogeneous equations to 
reduced system of non-homogeneous equations for rays has single- value solution 
in each map for local coordinates (it 1 , it 2 , it 3 ). It is possible only if determinant of 
the reduced system D = (E 2 -m 2 c^-c 2 p 2 ) 2 ^ 0. Say, in the map U\ : {ipi ^ 0}, 
for E — \J m 2 c A + c 2 p 2 one has 

,i =0 , n 2 = ^- (12) 
uic + E mc z + E 

It is naturally to use these scale-invariant functional variables in order to es- 
tablish relation between spin-charge degrees of freedom and energy-momentum 
distribution of electron in dynamical space-time (DST) since the off-shell con- 
dition D = (E 2 — m 2 c A — c 2 p 2 ) 2 7^ opens the way for its self-interacting. 
New dispersion law will be established due to formulation of conservation law 
of energy-momentum. 

We need to restore space-time degrees of freedom in state-dependent dy- 
namical space-time for self-interacting electron that presumably should generate 
surrounding electromagnetic field. In order to clarify this process it is useful 
to refer to the Berry's formula for 2-form [TO]. Being applied to state vector 
1^(2;) > in the local coordinates n l , one has antisymmetric second-rank tensor 

(1 — 1 

= -9f[(l + h'\ 2 )8ik ~ 7r r 7r*](l + £ k s | 2 )" 2 = -9fG«.(13) 



6 



This is simply the imaginary part of the Fubini-Study quantum metric tensor. 
There are following important differences between original Berry's formula re- 
ferring to arbitrary parameters and this 2-form in local coordinates inherently 
related to eigen-problem. 

1. The Vik*(-K l ) = iGik* is the singular-free expression. 

2. It does not contain two eigen- values, say, E n , E m explicitly, but implicitly 
Vik* = iGik* depends locally on the choice of single A p through the dependence 
in local coordinates ?rLj. Even in the case of degenerated eigen- value, the 
reason of the anholonomy lurks in the curvature of CP(3) and therefore it has 
intrinsically invariant and stable character. 

3. It is impossible of course directly identify Vik* — iGik* with electro- 
magnetic tensor Fij = Ajj — Aij. We try to understand how the geometry of 
CP (3) generates electromagnetic potentials in terms of "filed-shell" equations 
for energy-momentum [T]. 

Following changes have been done in order to get these equations: 

1. The local projective coordinates (tt 1 , it 2 , it 3 ) of generalized coherent state 
(GCS) of electron will be use instead of Berry parameters X of a Hamiltonian 
if (X) and therefore the quantum metric tensor is the Fubini-Study metric tensor 
of in CP(3) [HE]; 

2. The iteration procedure of the Foldy-Wouthuysen coset transformations 
was be replaced by the infinitesimal action of local dynamical variables (LDV) 
represented by tangent vector fields on CP (3) diffeomorphic to the coset sub- 
manifold G/H = SU(4)/S[U(1) x 17(3); 

3. Affine parallel transport of the energy-momentum vector field on CP (3) 
agrees with Fubini-Study metric will be used instead of "adiabatic renormaliza- 
tion" [TU] of the Dirac operator. 

4 "Field-shell" equations for non-local quan- 
tum electron 

The "field-shell" equations arose as a consequence of the conservation law of 
energy- momentum vector field [IJ [3l [4] . They have some "lump" solutions which 
should be carefully studied. In particular it is clear that quantum nature of 
derived field quasi-linear PDE's without any references to classical analogy could 
shed the light on the their generic connection with Hamilton- Jacobi classical 
equations and de Broglie-Schrodinger optics-mechanics analogy. 

Quantum lump of non-local electron should presumably serve as extended 
source of electromagnetic field. This lump may be mapped onto dynamical 
space-time if one assumes that transition from one GCS of the electron to an- 
other is accompanied by dynamical transition from one Lorentz frame to an- 
other. Thereby, infinitesimal Lorentz transformations define small "dynamical 
space-time" coordinates variations. It is convenient to take Lorentz transforma- 
tions in the following form 

ct' = ct + {xo,q)5t 
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x 1 = x + ctaqSr + {ujq x x)5t (14) 

where we put for the parameters of quantum acceleration and rotation the 
definitions clq = (01/0,02/0,03/0), loq = (u>i,u>2,<^3) [13) in order to have 
for r the physical dimension of time. The expression for the "4- velocity" is 
as follows 

5x^ 

Vq = -j— = (xaQ,cta Q + luq x x). (15) 

The coordinates x^ of imaging point in dynamical space-time serve here merely 
for the parametrization of the energy-momentum distribution in the "field shell" 
arising under "morphogenesis" described by quasi-linear field equations [TJ 0] • 
Notice, since we discarded pointwise particles, the energy-momentum of electron 
should be represented by some distribution in DST. 

The conservation law of the energy-momentum vector field in CP(3) during 
evolution will be expressed by the equation of the affine parallel transport 



St St 



= 0, (16) 



which is equivalent to the following system of four coupled quasi-linear PDE for 
dynamical space-time distribution of energy-momentum "field shell" of quantum 
state and ordinary differential equations for relative amplitudes 

BP" r d$ n (^) riir k r 

^(^+ r ^ A ) = -^(C„^(7)+^r Z )W, = a*!^. (17) 

which is in fact the equations of characteristic for linear "super-Dirac" equation 

that supposes ODE for single "total state function" 

ih— = mc 2 ^ (19) 

UT 

with the solution for variable mass m(r) 

¥(T) = *(0)e~ 1 ^ fo m(T)dr . (20) 
In this article we will discuss only the "field-shell" equations (11). 



5 Solutions of "field-shell" equations and dis- 
persion laws for self-interacting electron 

We will discuss now the solution of the "field-shell" equations (39). The theory 
of these equations is well known. Particularly, our system is the system with 
identical principle part Vq which is properly discussed in the Application 1 
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to the Chapter II [T^]. One has the quasi-linear PDE system with identical 
principle part Vq 



f)P u r <9<I> n (V) 



for which we will build characteristics for the system of implicit solutions for 
4+4 extended variables 

cj> 1 (x ,x X ,x 2 ,x 3 ,P ,P\P 2 ,P 3 )=c 1 ; 
<t> 2 (x ,x 1 ,x 2 ,x 3 ,P ,P 1 ,P 2 ,P 3 )=c 2 ; 
cj) 3 (x ,x 1 1 x 2 ,x 3 1 P ,P 1 ,P 2 1 P 3 )=c 3 ; 

<j) 4 (x ,x 1 ,x 2 ,x 3 ,P ,P 1 ,P 2 ,P 3 )=c i . (22) 
Differentiation of </> M in x v gives 

ddf- deb* 1 dP x 

This equation being multiplied by = Vq gives the equation 

w w a^ ( ap* + pA pM) fe^ = (24) 



<Jr &e" St dP x y dx v ufl ' St 



or 



<W dP x , 

dx v Q dP x [ dx v " M ' Q 

- dx u V Q dP x h ^ m n^,h)+ dnn W P -U. (25) 

Redefinition of the coefficients C v+X := -f (r™„$™( 7 ) + ^^-)P x P fl and 
variables x u+x := P A gives a possibility to rewrite this equation for any <fr = <fi^ 
as follows 

yC^^O. (26) 

Then one has the system of ODE's of characteristics 
Sr v 

St ~ V Q' 
SP V r d^f'y) 

— = -vp- r ^--iT'; m il{-f) + n ^P-)p-p- 

W ~ f*i P "' (27) 



The result of integration the one of the "cross" combination is as follows 
Sx° SP° 



Vq -VqV X + P ° L ^' 



(28) 
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where L M = -f (r™ n $™( 7 ) + -g^). If Lo^a < then one gives implicit 
solution 



yj4L v$rl a p° + (-v^r° + L a p«y 

2L a P a + (-V^r° + L a P a ) 

xtanh -l( V Q AO c / =); (29) 

where T° is an integration constant. Explicit solution for energy is the kink 

p° = ^H^Mo - L a p* yj4L v$rl a p°< + (-v£r° + l q p«)2 

x tanh(- "° + 2 ^ aT ° y/iLoVjll.P* + (-V q *r°o + L a P^)\. (30) 



This solution represent the lump of electron self-interacting through 
electromagnetic-like field in co-moving Lorentz reference frame. In the standard 
QED the self-interacting effects are treated as a polarization of the vacuum. It 
the present picture the lump is dynamically self-supporting system whose char- 
acteristics define by the system of four ODE's 

— = -^ A P^--(C n $»( 7 ) + ^^)P^. (31) 

Self-interaction electron is represented here as dynamical field system whose 
dynamical equilibrium is provided by affine gauge fields in projective Hilbert 
state space CP (3) of spin/charge degrees of freedom. 

The standard approach to stability analysis instructs us to find the stationary 
points. The stationary condition 

5P X 

— = < 32 » 

leads to the system of algebraic equations 



+ |( r m»<W + : ^r) pvpfi = °- (33) 

One needs to investigate these equations for the stationary points in the 
non-trivial case Pq 0. The probing solution in the vicinity of the stationary 
points P^ is as follows 

P"(r) = Pg +p^e" T . (34) 

The gapless dispersion law discussed above arose in the flat Minkowski space- 
time pp. In order to find the "optical" dispersion law with a mass-gap and 
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state-dependent attractor corresponding to finite mass of the electron one should 
analyse the equation Q33p. Then we come to the homogeneous linear system 



+ - c V^ xP x + (r™„^( 7 ) + ^l)p^ = 0. (35) 

The determinant of this system is as follows 

Di = (— ) 4 + a( — ) 3 + /?( — ) 2 +7(— ( 36 ) 
c c c c 

with complicated coefficients a,/3,j,5. If one puts -ftT^ = ^VqT"^ and = 

(r™„$^(7) + ^VcT then 

a = Tr{Kl)+Tr{M;) (37) 

and 



^[^(ixPo 1 + L 2 P 2 + L 3 F 3 ) + ^(io^o + L 2 P% + L 3 P3) 
-Kt{L x Pl + L P ° + L 3 P*) + Kl{L x P^ + L P ° + L 2 P { 



-K°L P* - KlL^ - K°L P$ - K*L 2 P° - K°L P* - K$L 3 P° 
-K\L x Pl - K\L 2 Pl - K\L x Pl - K?L 3 P£ - K 2 Z L 2 P^ - K\h z Pl ] . (38) 

Coefficients 7, 5 have higher order in the Newton's constant Gat and they may 
be temporarily discarded in approximate dispersion law. This dispersion law 
may be written as follows 

— — 2 + « — +/? =0. 39 

c c c 

The trivial solution = has already been discussed pQ. Two non-trivial 
solutions in weak gravitation field when a 2 3> /3 are given by the equations 



-i±(i-^ 

^3,4 = ca 



2 2 

-c/3 , c/3 

^3 = , hcu± = —ca H . (40) 

a a 

The negative real part of these two roots of to being substituted in the probing 
function (|34| will define attractors and two finite masses. The approach to the 
numerical analysis of these attractors is as follows. 

1 . Lets find initially solution of the non-linear system (|33j) . Its approximate 
solution in the vicinity of Pt est = (mc 2 , 0,0,0) has been found by the method 
of Newton: 

Pg = P? est + 6» + ..., (41) 
where 5^ is the solution of the Newton's first approximation equations 
(2L mc + K$)6° + {Lnnc + K° 1 )5 1 + 
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r-r r ,n> r2 ,t ,,n, r q (L m 2 c 4 + K^mc 3 ) 

{Lime + K%)6 2 + (L 3 mc + K$W = - — 5 — y '- 

& 

K%5° + (L mc + K^S 1 + K\5 2 + K^S 3 = -K\mc 
K^d° + KfS 1 + (L a mc + K\)& 2 + K%5 3 = -K^mc 
K^S" +KfS 1 +Kl5 2 + (L mc + Kl)S 3 = -K^mc, (42) 

where L M = (r™ n $™(7) + 9 g^i 7 " 1 ) are now dimensionless. 

2. It has been assumed that self-interaction of charge and spin degrees 
of freedom comprise the energy-momentum whose distribution is encoded by 
field dynamics in dynamical space-time (DST) with help of two-level system 
represented by the qubit spinor pQ. This DST will be associated with manifold 
of coordinates in Lorentz reference frame attached to LDV during the virtual 
"measurement" . Technically it is as follows: 

Any two infinitesimally close spinors r\ and ij + Sr/ may be formally connected 
with infinitesimal SL(2, C) transformations represented by "Lorentz spin trans- 
formations matrix" [13] 

t_{ 1 - %$r(u}a + ia 3 ) -%6t(uii + iai - i(ui2 + ia®)) \ 

V — §£t(o>i + ia\ + i(oj 2 + ia 2 )) 1 - ^6t(-lu 3 - ia 3 ) J' 

Then "quantum accelerations" 01,02,03 and "quantum angular velocities" 
u>i,u)2,(jJ 3 may be found in the linear approximation from the equation 8r] = 
Lr\ — 77, or, strictly speaking, from its consequence - the equations for the veloc- 
ities £ of t) spinor variations 

rf \ _ 1 f . ( n° \ _ ( £° 



R i j j-s^'UJ-u •■ <44) 

Now both components 77 and 77 1 subject the affine parallel transport back 
to the initial GCS with velocities: £° = ^ = -Tr) ^ and ^ = ^ = -Tr, 1 ^. 
If one put 7T = e-* tan(0/2) then £ = % § + $ft % , where 

59 

— = -oj 3 sin(6>) - ((a 2 + ui) cos(4>) + (ai - w 2 ) sin(0)) sin(6</2) 2 
-((a 2 - wi) cos(0) + (01 + W2) sin(0)) cos(6>/2) 2 ; 
= a 3 + (l/2)(((oi - w 2 ) cos(0) - (02 + sin(0)) tan(0/2) 

Or 

-((01 + w 2 ) cos(0) - (02 - wi) sm((f>)) cot (0/2)), (45) 
then one has the linear system of 6 real non-homogeneous equation 

s(W + W) - -3(rrA, 

or 

5R(i? 10 77° + i?!!^ 1 ) = -K(iy^), 

^iW + W) = -3(rrA, 

or 
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= Fi, 
= F 2 , 



(46) 



giving aQ(r] ,r] 1 ,9,(f),Fi,F2),<jjQ(r] ,r] 1 ,9,(f>,Fi,F2) as the functions of "mea- 
sured" components of LDV (77°, if 1 ), the local coordinates of GCS (9, 4>) or com- 
plex 7T, and 2 real frequencies (-Fi, F 2 ). One of them gives the coset deformation 
acting along some geodesic in CP(3) and the second one gives the velocity of 
rotation of the geodesic. Since CP(3) is totally geodesic manifold [14], each 
geodesic belongs to some CP(1) parameterized by the single complex variable 
7T = e~ %( ^ tan(6>/2) used above. 

If hypothesis about dynamical nature of electron mass defined by self- 
interacting spin/charge degrees of freedom is correct then it is very natural 
to assume that 



Solution of complicated self-consistent problem (|4"3")) . (|46l) . (14"T1) will be reported 
elsewhere. 

6 Conclusion 

Solutions of the "field-shell" quasi-liner PDE's for energy-momentum distribu- 
tion of self-interacting quantum electron is shortly discussed. These equations 
are the consequence of the conservation law of energy-momentum vector field 
expressed by the affine parallel transport in CP(3) agrees with Fubini-Study 
metric. Dynamical character of the energy-momentum distribution is defined 
by the attractor of the characteristic equations. An approach to the numerical 
analysis of these attractors has been proposed. 
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